Energy Benchmarking to Identify
Efficiency Opportunity in Cleanrooms:
The Labs 21 Approach
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nefits of Benchmarking

N

Establish Baseline to Track Performance
ver Time

Prioritize Where to Apply Energy Efficie

Improvement Resources

Identify Best Practices

Identify Maintenance and Operational

Problems

Operational Cost Saving
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Facility 1 Facility 2

Office . .
(Lights, Plugs) Office (Lights,
9% Chilled Water Plugs) 9% Total Chilled Water
19% Other Misc. 20%
10%

Other Misc
8%

Process i Hot Water, Steam

13% H ;
| ot Water & and Cafeteria
Cleanrooom Steam 17%
Lights 23%
1%

Compressed Air
Compressed Air 7%

& Process
Cleanroom Fans

Vacum 16% FaC| | |ty 3 Cleanr207o(;: Fans

Office

(Lights, Plugs) Total Chilled
9%
Other Misc. ° ngﬁ/er
6% .

Hot Water &
Steam
7%

Process
35% Cleanroom Fans
11%

Cleanrooom Process Utilities
17%
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y Overall Average 3440

Averages (cfm / kW)

Ducted: 1733
Pressurized Plenum: 5152

(121199 sI 1aybi

Fac.D Fac.E Fac.E Fac.F Fac.F Fac.F Fac.F

Fac.B.2 Fac.B2 Fac.C

Fac.A Fac.B.1 Fac.B.1

Fac. A

Class 10 Class 100 Class 100 Class 100 Class 100 Class 100 Class 100 Class 10 Class 100 Class 100 Class 10 Class10 Class 10 Class 10k
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Fac. F

O Cooling Tower
B CW Pumps

O CHW Pumps
M Chiller

-
I

Fac. E.2

Fac. E.1

Fac. D

Water
Fac. C

Cooled 40F | Cooled 38F | Cooled 36F |Cooled 44F | Cooled 43F

50F
Fac. B.2

Fac. B.2

Fac. B.2

Air Cooled | Air Cooled | Air Cooled | Air Cooled
42F

Fac. B.1

i1

Water
Cooled 42F
Fac. A
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Fac. F

Press.
Plen

Press.
Plen

Fac. F Fac. F

Class 10 Class 100 Class 100 Class 100 Class 100 Class 100 Class 100 Class 10 Class 100 Class 100 Class 10 Class 10 Class 10 Class 10k
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Facility H

Facility G

Facility E Facility F

Facility D
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Facility C

ISO Class 5 (Class 100) Cleanrooms

|TYPICAL RECOMMENDED DESIGN RANGE|

Facility B

Facility A
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Fan-Filter Unit

Electrical Efficiency Comparison
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Setting Efficiency Goals
~ Based Upon Energy Benchmarks
Facility and end use "Energy Budgets”
Efficiency targets and/or design requirements
for key systems and components
s Air change rates
m Cfm/KW
. KW/ton
s -System-resistance — t.e.Pressure-drop
m Face velocities
m Etc.
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How Can the Target be Met?
[houghtful System Design..
¢ System Pressure Drop — fan fac locity,
duct velocity, chases and plenum sizing,
adjacency (minimize lengths), layout
(changes of direction)
¢ Air change rates
¢ Ceiling coverage
¢ Equipment — Fans, Motors, Chillers,
(~nnfFralc ¥Fare. flanr. . ovnickarmaoe
CONtrois, rhters,; noor systems
¢ Other measures




Reliability improvement
B Controls

m Se point

Improved maintenance
-~ | eaks

B _Motors, pumps, fans

i itters

m Chille s, boilers, etc.
Safety improvement

B Detecting hazardous air flow




Chilled Water Pump Power
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Time: Hour, Day; October 2000

Chilled Water Pump Power
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Time: Hour, Day; October 2000



leanroom Benchmarking
~Observations
1
+—Contamination control can often be obtained witl
reduced air change rates
¢ (leanliness rating is often higher than needed
¢+ Systems are often oversized and operating inefficiently
¢ Existing guidance for design of efficient chilled water
systems is under-utilizec
+—Criteria-based-upon rules-of thumb-should be
examined (90ft/min, air change rates, etc.)
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